BACKGROUND
Cancer is the leading cause of mortality in Canada. It is responsible for an estimated 170,000 incident cases and more than 75,000 deaths annually 1, 2 . Gastrointestinal (gi) cancers, including colorectal and pancreatic cancer, are leading causes of death. Surgery is a central modality in the treatment of cancer. Surgical care accounts for a significant percentage of cancer costs at initial diagnosis 3, 4 . Most patients with cancer will undergo a surgical procedure at some point during the course of their treatment, for any one or a combination of diagnostic, curative, and palliative indications 5 . For solid tumours of the gi tract, surgery is the cornerstone of curative treatment. For colorectal cancer, resection is performed in 71%-90% of patients, and surgery is the sole modality of treatment for up to 53% of patients 6 . But substantial variation in the patterns of care delivery and the quality of surgical care for cancer has been reported. Factors such as geographic, provider, and institutional characteristics have been linked to important differences in clinical outcomes, including perioperative mortality, cancer recurrence, and long-term survival [7] [8] [9] [10] [11] [12] [13] . Despite the important role of surgery in the care of patients with cancer, high quality surgical care appears not to be universally available.
Quality and Processes of Care in Cancer Surgery
Donabedian 14 proposed a model of quality in health care composed of three domains: structure, process, and outcomes. Variability in care delivery
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Background
Surgery is a cornerstone of cancer treatment, but significant differences in the quality of surgery have been reported. Surgical process improvement tools (spits) modify the processes of care as a means to quality improvement (qi). We were interested in developing spits in the area of gastrointestinal (gi) cancer surgery. We report the recommendations of an expert panel held to define quality gaps and establish priority areas that would benefit from spits.
Methods
The present study used the knowledge-to-action cycle was as a framework. Canadian experts in qi and in gi cancer surgery were assembled in a nominal group workshop. Participants evaluated the merits of spits, described gaps in current knowledge, and identified and ranked processes of care that would benefit from qi. A qualitative analysis of the workshop deliberations using modified grounded theory methods identified major themes.
Results
The expert panel consisted of 22 participants. Experts confirmed that spits were an important strategy for qi. The top-rated spits included clinical pathways, electronic information technology, and patient safety tools. The preferred settings for use of spits included preoperative and intraoperative settings and multidisciplinary contexts. Outcomes of interest were cancer-related outcomes, process, and the technical quality of surgery measures.
Conclusions
Surgical process improvement tools were confirmed as an important strategy. Expert panel recommendations is a suboptimal quality endpoint. Our research group previously characterized a group of quality improvement (qi) instruments that we call surgical process improvement tools (spits). These tools modify processes of care at the point of care-that is, at the time when care is actually delivered. For example, processes for cancer care can include activities related to diagnosis, treatment, and surveillance. Recently, we completed a scoping review of spits in cancer surgery and found that research in the area is very limited (Figure 1 ) a . Few high-quality studies are available; randomized controlled trials are rare. The research to date has been dominated by single-institution studies considering a modest number of subjects a . We identified wide gaps in current knowledge about spits that have the potential for success with further development.
Identifying the Problem in GI Cancer Surgery
Our research group was interested in developing qi strategies that use process change as a vehicle for introducing evidence into practice. In particular, we were interested in developing tools that can be used in gi cancer surgery in the Canadian context. We used the knowledge-to-action cycle described by Graham et al. 15 to inform our approach to this problem. We sought to initiate a knowledge-to-action cycle by identifying the knowledge gaps and seeking input from stakeholders about the important areas on which we should focus our efforts. To that end, we assembled an expert panel in gi cancer surgery and asked the group to delineate gaps in current knowledge and to define priority areas that could benefit from a process-based qi intervention. This paper reports the expert panel recommendations.
IMPLEMENTATION
Methodology
Invitations to attend an expert panel nominal group workshop were extended to Canadian stakeholders involved in the care of patients undergoing surgery for gi cancer and to qi experts. The workshop was designed with two goals:
• To act as a knowledge exchange opportunity, presenting research results and a new conceptual framework for spits • To act as an information-gathering session, identifying problems that should be addressed using a knowledge-to-action cycle "Nominal group technique" is a consensus method frequently used in health care decisionmaking 16 . Nominal groups are structured interactions in which participants contribute ideas in round-robin sessions directed by a facilitator. Facilitators used a semi-structured interview guide to generate discussion. Similar suggestions are grouped and individually ranked. In an iterative process, the top-ranked concepts are discussed again in a group format, and participants then individually re-rank the options. A modified nominal group method was used because we included a final post-workshop round of voting to establish final recommendations 16, 17 .
To obtain representation from a diverse number of stakeholders, experts were selected using a purposive sampling strategy that included a variety of geographic and demographic groups 18 . To keep the interactive deliberations manageable, the size of the nominal group was limited to approximately 20 participants 16 .
The agenda for the expert panel workshop included presentation of our research results, with a scoping review of the literature of spits for cancer; two rounds of group discussion and ranking of gaps in current knowledge; and identification of concepts worthy of future development, implementation, or evaluation.
Using rank ordering, topics were prioritized and grouped according to relevance, feasibility, and likely impact-that is, the factors considered essential for priority setting in health services research. A postworkshop final round of ranking was performed by electronic survey. Final results were tabulated and assessed using a weighted scoring system.
Workshop deliberations were also qualitatively analyzed. Thematic extraction of the barriers and enablers of spits development or implementation (or both) was completed by two independent coders (ACW, KSD) using modified grounded theory methods 19 . Both coders were experienced in the mixed-methods approach. Theory construction and strategy for data collection were reviewed with experts in the research group who had extensive experience in qualitative methodology (DRU and members of the Decision Support and Health Care research team) [20] [21] [22] [23] . These data were sought to provide input for other elements of the knowledge-to-action cycle, including an understanding of local end-user needs and barriers that must be overcome to closed the observed gap in knowledge. After independent review of the transcripts, extracted themes were compared, and a consensus concerning unique themes was established.
Results and Recommendations
Of the 22 experts who participated in the nominal group workshop, most were practicing clinicians in a tertiary centre (n = 13, 59%) or community-based practice (n = 3, 14%), whose clinical subspecialties included general surgery (n = 5, 31%), hepatopancreatobiliary surgery (n = 5, 31%), surgical oncology (n = 3, 19%), colorectal surgery (n = 2, 13%), and another focus (n = 1, 6%). Most had overlapping domains of expertise in addition to their clinical area of specialization and represented nonclinical stakeholder interests. Geographic sampling obtained participants from Ontario (n = 17, 77%), Alberta (n = 1, 5%), British Columbia (n = 1, 5%), Nova Scotia (n = 1, 5%), and Quebec (n = 2, 9%). Table i lists the participants and their areas of expertise.
Two deliberative sessions were used to solicit potential spits, settings, and outcomes of interest to address current gaps in knowledge. Key concepts were tabulated and categorized thematically ( Table ii) . The participants identified 5 major categories of spits that might have an impact in the clinical setting: clinical pathways and related products, structured communication tools, patient safety tools, checklists, and electronic information technologies. The potential settings identified were preoperative evaluation, intraoperative care, inpatient care, outpatient care, the multidisciplinary setting, and care transfer points. Potential outcomes of interest were resource utilization, patient satisfaction, adherence to guidelines, process outcomes, collaboration or communication outcomes, cancer-related health outcomes, and technical quality of surgery. After group deliberation, two rounds of voting were undertaken. In round 1, participants individually prioritized tools, settings, and outcomes during the nominal group workshop. The final round of voting was performed using a post-workshop electronic survey.
Of the 22 panel members, 21 participated in the ranking exercise. They ranked clinical pathways and related tools (for example, fast-track protocols) (n = 20, 95%) as the preferred spit, preoperative care or evaluation (n = 16, 76%) as the preferred setting, and cancer-related health outcomes (n = 18, 86%) as the preferred outcome. The lowest priority spit, setting, and outcome were checklists (n = 6, 29%), processes related to transfer of patient care (n = 4, 19%), and resource utilization (n = 3, 14%) respectively. Table iii shows the final rankings. 
Qualitative Themes
The primary domains of interest emerging from the qualitative analysis were barriers to and enablers of qi tool implementation and themes related to potential outcome measures. Participants endorsed the use of spits as a qi strategy to address outcomes, including the need to standardize care within and between institutions, to improve resource utilization, to demonstrate appropriateness of patient care, to improve communication within multidisciplinary teams, and to improve immediate postoperative and long-term patient-centred outcomes. Barriers to the implementation of spits included the mandatory use of a surgical checklist in all Canadian hospitals (resistance to the tool might impede the introduction of new tools); variability of resource utilization from one institution to another, which makes it difficult to design multi-institutional qi tools, resources, or infrastructure to support spits; the perception of losing decision-making autonomy; and poor or inconsistent messages about outcome goals to stakeholders. Identified enablers of implementation included recognition of the need to design tools that are sustainable and meaningful to staff and institutions, use of evidence-based recommendations to support a processes-of-care qi initiative, ongoing provision of feedback for patient outcomes, recognition of the need for improved communication and multidisciplinary teamwork, and engagement of physicians and institutions in qi strategies and outcomes (Table iv) .
DISCUSSION
Improving the quality of care is an important mandate of health care. Tools that change the processes of care have the potential to positively affect clinical outcomes, but the uptake of those tools into routine clinical use has been poor. In this project, we assembled an expert panel to identify gaps in current knowledge that are relevant to stakeholders involved in the care of patients with gi cancer. Our expert panel endorsed spits as a strategy for qi and identified high-priority areas to target with qi initiatives. The development of clinical pathway tools and electronic information technology tools for the multidisciplinary, preoperative, or intraoperative settings are reported as the principal areas that could benefit from process change. Clinical outcomes, including cancerrelated outcomes, were rated the most important; processes of care outcomes were also ranked highly.
Our research group is interested in developing spits for use in gi surgery in Canada. By seeking input from stakeholders at the beginning of the research process, we have entered a knowledge-to-action cycle that we anticipate will lead to spits that are relevant and sustainable in the Canadian health care environment. Further, by developing tools that address current and relevant clinical gaps in knowledge, we anticipate that uptake of spits will be facilitated.
The panel rated clinical pathways and related tools-multidisciplinary care maps, fast-track protocols, and enhanced recovery pathways-as the priority spit for development. These process improvement tools have gained popularity in many different surgical settings [24] [25] [26] [27] . Most have been developed and implemented at an institutional level 24 . Very few multi-institutional clinical pathways have been reported, and few clinical pathways have the best evidence to support their use 24,27,28,b . However, few controlled trials have been undertaken, and most clinical pathways have been developed without the explicit incorporation of best practices or evidence-based guidelines into the clinical pathway content. Thus, one potential avenue for future research is the development of clinical pathways in gi cancer surgery that standardize care between institutions or build best evidence into the tool content. The ranked settings were those in which process improvement interventions would be helpful. They included the preoperative evaluation period (for example, referral and access-to-care processes, diagnostic testing period, and pre-surgical assessments) intraoperative processes, and multidisciplinary cancer care. The preoperative evaluation and multidisciplinary settings are both primarily outpatient settings, and very little work in process change has been undertaken in those areas. Even more striking, the intraoperative setting is of particular interest because almost no physician-level qi has been undertaken to structure or standardize the surgical maneuvers performed-or even the commonly performed procedures.
Cancer-related health outcomes-such as margin positivity rates, rates of surgical resection, mortality, and cancer-related recurrence rates-were identified as outcomes of interest. Some of those outcomes, cancer-related survival in particular, might be difficult to measure because of the long interval before the outcome occurs. As a result, many qi initiatives to date have focused on intermediate process-related outcomes. Interestingly, some of the more "technical" outcomes of surgery, including margin positivity rates and resection rates, are directly related to the quality of the surgical technique and reflect meaningful cancer-related process outcomes. We recommend that future research be directed at developing these intermediate outcomes as measures of quality.
Interestingly, resource-related outcomes such as wait times and resource utilization were rated as low priority. That rating might have been a consequence of the experts mostly being end users rather than policymakers. The qualitative analysis made it clear that many participants felt that resource-related outcomes should not be used as a measure of health care quality.
In addition to ranking of priorities, several barriers and enablers to implementation of a spits qi intervention were identified. We recognize that barriers present a challenge to successful implementation of any qi strategy. A structured implementation strategy that minimizes identified barriers is required, and the results of the present study should be used a framework to that end. Because many of the barriers are not specific to the operative setting, similar barriers and enablers are likely to be present in other clinical settings in Canada, and our results might be generalizable to these settings.
This study has several limitations. We acknowledge that a single workshop is inadequate to fully understand spits. Our study is the first in Canada to assemble a surgical group to explore this concept. The goal of our expert panel was to survey interest in the area and to establish priorities that will be further evaluated. We used a purposive sampling strategy to identify a 22-member participant group representative of diverse stakeholders. We deliberately kept the panel small to promote interactive deliberation between the experts. As a consequence, some stakeholder groups were absent, and their opinions might not be reflected in our findings. However, many of the participants are influential national opinion leaders and, in their varied roles, represented multiple stakeholder groups simultaneously (for example, general surgery and administration). Thus, it is likely that the priority areas identified represent most of the opinions available; however, we recognize that further engagement with additional stakeholders is necessary. We view the results of this study as a first step in a larger research program, and we anticipate that, with further engagement, the identified priorities will likely change over time. As a follow-up to the expert panel, we have engaged with the Canadian 
NEXT STEPS
Importantly, the expert panel verified that qi interventions should focus on process improvement. They confirmed that spits are useful interventions for reaching that goal and have established key spits, settings, and outcomes that are important for Canadian stakeholders. We will use the expert panel recommendations to guide the design and development of qi tools in gi cancer surgery.
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